Short- and long-term metabolic effects of recombinant human IGF-I treatment in patients with severe insulin resistance and diabetes mellitus.
In patients suffering from the genetic syndromes of severe insulin resistance it appears that diabetes develops when the adaptive hypersecretion of insulin fails and often these forms of diabetes will be insensitive to insulin treatment. The objective of the present study was to examine the metabolic and hormonal responses to an unchanged insulin therapy with the addition of a subcutaneous administration of recombinant human IGF-I (rhIGF-I) during (a) a short-term (2 weeks) period with rhIGF-I given twice a day in a high dose (80 micrograms/kg body weight) in four patients with extreme insulin-resistant diabetes mellitus and (b) during a long-term (10 weeks) period with rhIGF-I given once a day in a low dose (40 micrograms/kg body weight) in three of the four patients. Two siblings had known mutations in the tyrosine kinase domain of the insulin receptor and a deletion of exon 17 in part of their insulin receptor mRNA, whereas the remaining two patients were suspected to have defects at receptor and/or post-receptor sites. In the short-term study period, plasma glucose levels decreased more than 35% in response to rhIGF-I in all but one patient which was paralleled by reduced levels of serum insulin (25-50%), proinsulin (40-50%) and C-peptide (10-65%) and an improvement in glycaemic control as evaluated by decreased glycosylated haemoglobin and serum fructosamine. During the long-term study period blood glucose-lowering effects of rhIGF-I were seen after 2 weeks of treatment and fasting plasma glucose and serum insulin and C-peptide levels were decreased by 40-55% after 6 weeks in the two siblings with known insulin receptor mutations. After 10 weeks of treatment fasting plasma glucose levels were still decreased whereas fasting serum insulin and C-peptide levels were increased almost to pretreatment values. 2 weeks of high-dose rhIGF-I therapy in insulin-treated patients with severe insulin resistance has a marked lowering effect on fasting plasma glucose and serum insulin levels whereas the metabolic and glycaemic effects of 10 weeks of treatment with low-dose rhIGF-I may be modest and transient.